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The light of the great orb of day

emanates solely from a closely fitting
robe of surpassing brightness The
great bulk of the sun which lies with-
in

¬

that brilliant mantle is compara-
tively

¬

obscure and might at first seem
to play but an unimportant part so far
as the dispensing of light and heat is
concerned It may indeed be likened
to the coal cellar from whence are
drawn the supplies that produce the I

warmth and brightness of the domestic
hearth while the brilliant robe where I

the sun develops its heat corresponds
to the grate in which the coal is con-
sumed

¬

With regard to the thickness
of the robe we might liken this bril-
liant

¬

exterior to the rind of an or-

ange
¬

where the gloomy interior re-

gions
¬

would correspond to the edible
rtion of the fruit Generally speak-

ing
¬

the rind of the orange is rather
too coarse for the purpose of this il
lustrUPti It might be nearer the
truth to affirm that the luminous part-
of

I

the jun may be compan d to the
delicate filmy skin of thepeach There
can be no doubt that if this glorious-
veil

I

were unhappily btripped from the
sun the great luminary would forth ¬

with lose its powers of shedding forth
light and heat The spots which we
see so frequently to fleck the dazzling
surface are merely rents in the bril ¬ i

liant mantel through which we are
3 rmitted to obtain glimpses of the
comparatively nonluminous interior

Composition of the Solar Clouds
As the ability of the sun to warm

and light this earth arises from the
peculiar properties of the thin grow-
ing

¬

shell which surrounds it a problem-
of the greatest interest is presented n-

an inquiry as to the material compo-
sition

¬

of this particular layer of solar
substance We want in fact to ascer-
tain

¬

what that special stuff can be
which enables the sun to be so useful
to us dwellers on the earth This great
problem has been solved and the re-

sult is extremely interesting and in-

structive it has been discovered that
the material which confers on the sun
Its beneficent power is also a material
which is found in the greatest abun-
dance

¬

on the earth where it fulfills
purposes of the very highest impor-
tance

¬

I Let us see in the first place-
r what is the most patent fact with re¬

gard to the structure of this solar
mantle possessed of a glory so inde-
scribable

¬

It is perfectly plain that it
is not composed of any continuous sol-
id

l ¬
7 material It has a granular charac-

ter
¬

which is sometimes perceptible
when viewed through a powerful tele

ope but which can be seen more
frequently and studied more satisfac-
torily

¬

on a photographic plate These
granules have an obvious resemblance-
to clouds and clouds indeed we may j

call them There is however a very
wide difference between the solar
clouds and those clouds which float
in our own atmosphere The clouds
which we know so well are of course
merely vast collections of globules of
water suspended in the air Xo doubt
the mighty solar clouds do also con-
sist

¬

of incalculable myriads of glob ¬

ules of some particular substance float ¬

ing in the solar atmosphere The ma-
terial

¬

of which these solar clouds are Icomposed is however I need hardly

i

say not water nor is it anything in
the remotest degree water
Some years ago any attempt to as ¬

certain the particular out of
which the solar clouds were formed
would at once have been regarded as
futile inasmuch as such a problem
would then have been thought to die
outside the of human

The advance of
has however shed a flood of light on
the subject and has revealed the na ¬

ture of that material to whose presence-
we are indebted for the solar benefi-
cence

¬

The detection of the
element to which all living creatures-
are so much indebted is due to that

physicist Dr G John
stone Stoney
The Sun Stars nest Earth All 3Iade

of the Same Material-
In the whole range of science one

of the most discoveries
ever made is that which has taught us
that the bodies of which
the sun and the stars are

the same as those of
which Ihe earth has been built This

was indeed as
it Is Could we ever

have that a body ninety
three millions of miles away as the
sun H or a hundred million of millions
at miles distant as star may be j

should actually prove to have been
formed from the same materials as
those which compose this earth of ours
and all which it contains whether an-
imal

¬

or Inanimate Yet such is in¬

deed the fact We are thus in a meas-
ure

¬

prepared to find that the material
which forms the great solar cloudsmay turn out to be a substance not
quite unknown to the terrestrial chem-
ist

¬

nay further its very abundance
in the sun might seem to suggest that I

this material might perhaps
prove to be one which was very abun ¬

dant on the earth
Carbon-

I had occasion to make use of the
word carbon in a leoture which I gave-
a short time ago and I thought when
I did so that I was of course merely

lirr m
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DUCHESS OF

using a term with whose meaning all
my audience must be well

I found out afterwards that in
this matter I had been mistaken I was
told that my of the word
carbon had quite puzzled some of those
who were listening to me I learned
that a few of those vao were unfamil-
iar

¬

with this word went to a gentle ¬

man of their who they
thought would be likely to know and
begged from him an of
this mysterious term he
told them that he was not quite sure
himself but believed that carbon was

which was made out of
nitroglycerine Even at the rJsk of
telling what every school boy ought to
know I will say that carbon is one of
the commonest as well as one of the
most substances in nature
A lump of coal only differs from a
piece of carbon by the ash which the
coke leaves behind when burned As
charcoal is almost entirely carbon so
wood is largely composed of this same
element Carbon is indeed present

In various forms carbon-
is in the earth beneath our feet and in
the air which we breathe The sub ¬

stance courses with the blood through-
our veins it is by carbon that the
heat of the body is sustained and the
same element is associated
with life in every phase Nor is the
presence of carbon merely confined to
this earth We know it abounds on
other bodies in space It has been
shown to be

the of comets Carbon-
is not only associated with
articles of daily utility and of plente-
ous

¬

abundance but with the most ex-
quisite

¬

gems of purest ray serene
tore precious than gold more pre ¬

cious than rubies the diamond itself
So no more than the same element in

form But the greatest of
all the functions of carbon in the uni-
verse

¬

has yet to be mentioned This
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ji same wonderful element has been I

shown to be in all probability the ma-
terial

¬

which constitutes those glowing
I solar clouds to whose kindly radiation-

our very life owes its origin
Tlie Carbon Wire In the Klcetrio

Lamp
In the ordinary incandescent electric

lamp lute brilliant light is produced by a
glowing lilment of carbon The powerful

j current of electricity experiences so much
resistance as it flows through this badly

jj conducting substance that it raises thetemperature of the carbon wire so as to
make It dazzling whitehot Indeed thecarbon is thus levated to a temperature
far in excess of that which could be ob
tainted in any other way Uhe reason
why carbon is employed in the electriclamp in preference to any other sub j

stance may be easily understood Sup
ppso we try to employ an iron wire as theglowing lilament within the yen known

i glass globe Then when the current was
turned on that iron would of course be
como red hot and white hot but ere a
sufficient temperature had been attained-
so as to produce the requisite Illumina ¬
tion the iron wire would have lei fused
into drops of liquid the currentvouldhave been broken and the lamp wouldhave been dstroyed Nor would thf at¬ iItempt to make an incandescent lamp have I

roved much more successful had the
I

filament been made of any other metal
j

The least fusible of metals is the costly
element platinum but even a wire of

I

platlnuDlc though it would stand much t

more heat than a wire of iron or steel
would have not retained the solid form
by the tme it had been raised to thetemperature necessary for an incandes-
cent

¬
lamp

The Suns Light a Mass of Heated
Carbon

There is no known metal and perhaps-
no substance whatever which demands-
so high a temperature to fuse It as does
tho element carbon A filament of carbon
and a filament of carbon alore will re¬

main unfused and unbroken when heated-
by the electric current to the dazzling
brilliance necessary for effective illumi-
nation

¬

This is the reason why this par ¬

ticular element is so Indispensable for
our incandescent electric lamps Modern
research has now taught us that just as
the electrician has to employ carbon as
the immediate agent in producing the
brightest of artificial lights down here

5r

YORiCo

so tho sun in heaven uses precisely jIhe
same element as the immediate agent in
the production of its transcendent light
and heat Owingi to the extraordinary
fervour whucli prevails in the interior
parts of tile stn all substances there pre-
sent

¬

no matter how difficult we may find
their fusion would have to submit to bei

l
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Xo Luminous Hectic Pyropliorns rfoclllncua-
oo Indian CatchIng Luminous Hetties7Xo KeiiIins7 H > the Light of PhosphorescentI H stos
> o Lnmiiioij Beetles Attached t t> the Shoe or Feet

melted nay even to be driven oiC Into
vapor If submitted to the heat of this
appalling solar furnace an iron poicer for
instance would vanish into invisible va-
por

¬

In the presence of the intense heat
of the inner parts of the sun even carbon
itself is unablt to remain solid It would
seem that it must n pume a gaseous form
under zilch circumstances just as tile
copper aWl the iron and all the other
substances do which yield more readily
than It to tire fierce heat of their sur-
roundings

¬

Carbon Vapor in the Suns Atmos-
lihcre

The bouyancy of carbon vapour is
one of its most remarkable character-
istics

¬

accordingly immense volumes of
the carbonsteam in the sun soar at
a higher level than do the vapours of
the other elements Thus carbon be ¬

comes a very large and impoutant con ¬

stituent of the more elevated regions
of the solar atmosphere We can un
derstand what happens to these car
bon vapours by the analogous case of
the familiar clouds in our own skies
It iis tine no doubt that our terrestrial
clouds are composed of a materal to-

tally
¬

different from that which consti ¬

tutes the solar clouds The sun evapo ¬

rates the water from ithe great oceans
which cover so large a portion of our
earth The vapor thus produced as ¬

cends in the form of invisible gas
through our aiinosphere until it
reaches an altitude thousands of feet j

above the surface of the earth The
chill that the watery vapor expert
ences up there is so great that the
vapor collects into little liquid beads
arid it is of course these liquid beads
associated in countless myriads which
form the clouds we know so well

We can now understand what hap-
pens as the bouyant carbon vapor
soar upwards through the suns at-
mosphere

¬

They attain at last to an
elevation where the fearful intensity-
of the solar heat has so far abated
that though nearly all other elements
play still remain entirely gaseous yet
the exceptionally refractory carbon be ¬

gins to return to the liquid state At
the first stags in this return the car-
bon

¬

vapor conducts itself just as does
the ascending watery vapor from the
earth when about to be transformed
into a visible cloud Under the influ¬

ence of a chill the carbon vaipor col-
lects

¬

into a myriad host of little beads
of liquid Each of these drops of liquid

I carbon in the glorious solar clouds has
B temperature and a corresponding
radiance vastly exceeding that with
which the filament glows in the incan-
descent

¬

electric lamp When we re-

member further that the entire surface-
of our luminary is coated with these
clouds every particle of which is thus
IntenselyI luminous we need no longer
wonder at that dazzling brilliance
which even across the awful gulf of
ninetythree million of miles produces-
for us the indescribable glory of day-
light

¬

IIIXTS OX PLANTING
Select thrifty young trees rather

than old or very large ones the for ¬

mer bear transplating better can be
more easily trained to any desired
shape and eventually become more
valuable-

For small grounds or street planting
where it Is necessary to make a show-
as soon as possible large trees are
often desirable and when handled with
care should not fail to do well but
with the general planter the average
loss will be mucn less and both time
ami money will be saved if rounig trees J

are selected to commence with

c d h c

LIVING SIGNALS

CURIOUS LIGHTGIVING BEETLES
OF TUB TIIOPICS

I It Is Impossible to Annihilate flu-
ePhiospliercsceice of This Insect
That Hunts ami Moves hy the
Glow of Its Own Brilliant Lan-
terns

¬

BY C F HOLDER
Copyrighted JSUo by c F Holder

Whiz A flih and a gentleman who
had struck a natch to light his cigar
received a blow upon the head from a
beetle that dicpped to the ground When
captured thc insect appeared to eye him
for a moment througn two great orus
that emitted gleams of yellow light

Interesting Experiments
The beetle was one of the hghtglvcts

common in the tropicsthe lanttrn bee-
tle

¬

or pyrophurus Wand that it had been
attracted by the light of the match was
so apparent that it occurred to an ob-
server

¬

to try some expuimems which
resulted in suggesting that the two bright
phosphorescent spots in the prothorax of
the beetle were veritable signals used as
a means of communication-

One experinunt was to catch sevcral
beetles and hold them one by one at an
open window on a very dark night The
lights were so brilliant that they could
be seen for a long distance and tnat the
other beetles recognized tile gleam was
very evident as in a short time a bee
tic dashed in at the open window others
alighted on the hand of the experimenter
where they crawled about in apparent
curiosity which would seem to prove that
the lights were to some extent a signal
language

hectic Hunting
in Vera Cruz the btctled are used by

borne natives as ornaments and the oc ¬

cupation of catching them is a Peculiar
one still further illustrating the fat
that the lights ate signals illere being
u demand for the living beetles the na-

tive
¬

Indians are constantly on the watch
tor thenu-

On dark moonles ngn s they sally
forth into the deep YUJCUS or the homers
of swamps where the beetles congregate
in large numbeis Here they light pieces
of peculiar woo l which nas the faculty of
burning like u coal for a long tune and
fasten one or two lion the end of u bug
slid Waving tills in the all they seen
attract tile lightgivers that evidentiy
think the light IS the IJhoSjlhorecent sig-

nal
i

lIght of a fellow beetle While they
are dashing about tile natives lower tho
burning wood to a convenient dsstaiue
and then catch them in a net From this
they are taken tuid placed in a box wIth
wire coverTig bathed two or three tuniCs

in a day and fed at night on sugar cane
This method of treatnfeult enables tIle na
tives to keep theft Lou some tunic ot ulltll
ionic banQuet ball or garden fete when
they are sold ll large numbers for deco
raUon Upon 0110 occasion Ut a hal
masque the gown of onc of the masquers
was covered with hundreds ot these ix n

ul1y attached to a wire whichtIes car
tlashe in tile night like uuyriads of living
lamps Aitiiilg u Sclcfltlsi

illese niiiguiar lights have often been-

of benelit to man Tile natur list Jaegtr
said that ile felt partIcularlY grateful tc

the eetles in bau onuiuigO where they
frequently the means of saving his

life
were

Often lie would have missed his way

had not these living signals lishlod tile
I forest so that he could find the pathJaeger also eripioyed a nuiiioer to eauby collecting them in a glass

The nativts oi Contra America in earlydays were in the habit of using the bee ¬tles to light their way through tile forest In fact tIle beetle seems to havebeen natures electric light Oideostates that the natives not only used themto illuminate the dark portions of uieforest but employes them to spin weavepaint and dance by The vast numbers-of these luminous beetles mote than onesalarmed the little army of Cortez Thelatter seeing the myriads of lights sud ¬

denly springing into existence out of me
darkness and apparently marching on
them called his men to arms only tofind the lights proceeded from the large
beetle cucujo

Testing the Light
That the light Is more or less depend-

ent
¬

upon the will of the insect has beenshown Some interesting experiments artpossible with thi little creature J helight which in the spots is green in tnteggs of the beetle appear blue The eggs
are remarkable for their luminosity uiiU
even when dried retain thru lignt lor-a while the latter appearing when tileeggs are moistener The luminous organs-
of the beetle haw been ground in a moJtar dried in a v icin in and svhen placed
In boiling water became luminous atonce

That the lights of the beetles are notonly signalsI but lanterns for the insect
itself is spen by covering cue of Ucphosphorescent Sputa with wax thus Ue
priving it of one light the beetle will j

move in a curve isow cover ths othctspot and the beetle will move in an un
certain
untinnae

way feeling carefully with its
With the light of one of these bcetlsfpvrophorus photographs have been

taken anti a beetle has been successfully
photographed by its own light

As to me cause of this wonderful ex
hibition which is essentially a living
light little is known Many explanations
have been given hut none thoroughly
satisfactory e o here is a mystery of na ¬

ture that still remains unsolved
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A safe pleasant and comfcraMe jour
ney on one of the finest vestb el trans
In America The limited trains on th-
Ere between

CHICAGO fftc1

NEW YOR
are without a peer and a-

reFREE
of an extra charge VOllt rrlpt to
the Erie eavln tearborri sraoa hA
cago CIty ticket office 2tI rt street
Going east or west you are au a tran

FOR ONE NIGHT
and a day and have all the comforts Q
home

TH-

EScenic

nBeilverr Rio grand

Tfe I1e
Of tie World

The only line running two thron
fast Trains daily to Leadvllle A
pen Pueblo Colorado Springs
Denver

EFFECTIVE APRIL 29 1S91

Train No 2 leaves Ogden 700 a m S-

Lake 805 a m arrives at Pueblo 6
a m Colorado Springs 715 a m DeJ
ver 1030 a m Cripple Crfvk 9 50 a

Train No4 leaves Ogden at G 35 p
Salt Lake 740 n m arrives at PI
eblo 520 p m Colorado Spnngs 653
m Denver 925 p m
Connections made at Pueblo Oolorai

Springs and Denver with all lines eaa
Elegant day coaches chair cars as
Pullman sleepers on all trains Take tl
D R G and have a comfortable tr
and enjoy the finest scenery on the ccl
tinent Shortest line to Cripple Cre
Colorados great gold camp-
A S HUGHES Traffic Mgr DenvJ

Col-
S K HOOPER G P T A Deny

Col
B F NT3VHra General Agen
H M CUSHING

SAXT ttCr
u


